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Abstract of JP1 1 251 067 

PROBLEM TO BE SOLVED: To allow a low driving 
voltage regardless of the work function of a negative 
electrode material by doping an electron accepting 
compound having the property to oxidize the organic 
compound constituting an organic layer to the organic 
compound of a portion kept in contact with a positive 
electrode as an electron accepting dopant in vacuum 
by the co-deposition method. SOLUTION: A glass 
substrate 1 is coated with ITO having the sheet 
resistance of 25 &Omega /(square) as a positive 
transparent electrode 2, &alpha NPD having a positive 
hole transportation property and ferric chloride are co- 
deposited into a film with the thickness of 100 &angst 
at the mole ratio of 1 :2 at the deposition speed of 3 
&angst /sec under 1 0<-6> Torr to form a positive hole 
injection layer 3 on the positive transparent electrode 
2. The &alpha NPD is vacuum-deposited to the 
thickness of 500 &angst on the same condition as a 
positive hole transportation layer 4 on the positive hole 
injection layer 3. Tris (8-quinolinolate) aluminum 
complex is formed at the thickness of 700 &angst on 
the same condition as a luminescence layer 5. 
Aluminum is deposited at the thickness of 1000 &angst 
at the deposition speed of 15 &angst /sec as a back 
electrode 6 serving as a negative electrode. The 
maximum luminance of 4700 cd/m<2> is obtained at 
12 V. 

















<mmm) 




MtitWMt (IT0> 









Data supplied from the esp@cenet database - Worldwide 



http:7/v3:esp^cenet7com-/temdoc?DB=EPODOC&I^ --2006/05/11- 



esp@cenet Family list view 



1/1 <<— V 



Family list 

7 family members for: 
JP11251067 

Derived from 5 applications. 

1 Organic electroluminescent devices 

Publication info: CN1236289 A - 1999-11-24 

2 Organic electroluminescent devices 

Publication info: EP0948063 A2 - 1999-10-06 
EP0948063 A3 - 2000-08-23 

3 ORGANIC ELECTROLUMINESCENCE ELEMENT 
Publication info: JP11251067 A - 1999-09-17 

4 No English title available 

Publication info: TW411725 B - 2000-11-11 

5 ORGANIC ELECTROLUMINESCENT DEVICES 

Publication info: US6423429 B2 - 2002-07-23 

US2001046611 Al - 2001-11-29 



Back to JPi 1251 CX 



Data supplied from the esp@cenet database - Worldwide 



httpr//v3,espaeenefceom/family?DB=EPQDQG&IDX=JP1-1 251 067&F=8&OREQ=0&textd^ 



2006/05/1-1 



(19)B#S#ffJT ( J P) (12)^ Klt^pf (A) (nmtfFURttM#3- 

#P?S¥1 1 -251067 



<43)&BBB ¥i£l 1^0999) 9 £17B 



(51) Int. C). 

H05B 33/22 
33/10 
33/14 



F I 

H05B 33/22 
33/10 
33/14 



(21)U1S#^ 4#S¥10-49771 


(71)ttJBA 


597011728 






$£F »- 


<22)fflKB ¥/&10^(1998) 3 R 2 B 




A»^t*«»l£l»irri6SJt 9-4-3 




(71) tUH A 


593191350 












#*JM»»«1ti#i*I«r 3 ##! 




(72) %wm 








SEAMjCVttVlCKVAJI.^ 9 - 4-3 






*± ** 






a>35JIIJMHRifrl»Bl"T3#«l WcSC^ttT' 










(74)ftSA 










(54) [»9i<0««fl #ilU^hDJP5^-yt>fSjl? 



(57) [£»] 

£&AT*fS©x*.ji/*-Btg£<g;T£-e\ Kisss© 

-tT>^U |»g«g2*>6#fiSJS3'^>IE?LaAP>S 



6 
5 



3 
2 

















(*«*) 




NME89IVB (I TO) 




BBS* 





( 2 

1 

?A. ^{b^U^A. igte^Oi^A. Ei£fb7>er^ 

>^;i^x^{t^fr6ft&*raxixi7 hnjR^7 

S^tt F - A > h ****{t«-»^ iUi.mmx.Ui7 ha 
fr^^ytyhm^. 20 

»IT, 0. 1-1 OTfe^tSxl/^hnjR^-yt 

>hsff-?<. 

mmm<Dh-$')mmtf2 o o o a^sa^mcd^ 

[^BJ CD Bjf] 
[0 0 0 1] 

[0 0 0 2] 

m&mwKDXffim^m^&Mm-Tz *> <n t bra a $ 

tlT^S. Tang£«Sfi^©il5^ft;cD£:4e>, *l-'J7i 

^t>^g©KJ¥$-2000A«Ti:-rs^i:-e. 10V «T 40 
CDEPJpmEET- 1 0 0 Ocd/m ! i^SCfi^^ 1 %C75Hffi 

Phys. Lett., 51, 913 (1987).). Z\<D&$)mm?\Z& 

(C*fLT, &R«Sfr£«^£&A-f&^i;:F^ll£:&-5 
X*;i^-|8|g£<£T2-a-£fc£>. tt*H^O/jN?^Mg 
<^*->^A) £&fflL.fc. Mgtt^tb-^-r 

m) t#M%lz£r ) &&{tl>-zm^tzo 50 



ftffiW- 1 1 - 2 5 1 0 6 7 
2 

6. ^ffii:LTMBJ^iE{b%m@^LT I TO (Ind 
i um Tin Ox i d e) *Sffll^tt5ut*^ 
<, ^©miott^§5®:^~5. OeV^ltiRWA^UC: 

(o&'m&.ik&mm.-? zrzisbiz 2 o o aj^tcdbipcospi:? 

^o-/7;XKTCuPc) ^I^S<i:E?L^M14#^ 
%Oii<DffilZW Alt. 
[0 0 0 3] /t^r^-Ttta;^a:«^^-7 F '«ABg^ 

itfetf) A # ^ £ H -5 0 {gmJEfk i: t tC^B 

wzi>^i7 h&#tc=koT, mmmmmcD^mzh^. 

m^mmt^ £ lEdFUt j£ttiS*H=- tc ^ J6#& L 
flJ^t-T^feO^abS. Partridge tezf? U \z-)Vt>)i< 
(KTPVK) <D i> pan \zm? 
a^tt<k-&#)iLTE^kT>^ 1; &>( KTSbC 1 5 

) ^tLPVKC^OlTBHIL&^-Sy!? 
«»it£«iB!lL;t (POLYMER, 1983, Vol 24, Jun 
e) „ uffli&SbCli aMXttLtPVKO* 
;l/ A* V- Jl^ > y > h £ -& 5 ~? ti )Vt) ^- > £ £ 

(££-£Tt,i-£. t#x.e.n-5„ Partridge CO&mVfzS 
bCl s liflTlftT^D, ^^^©^^iSJ^LT 

**Wtt*B«<0^a-^#5'?7'PT?PVKi:g 
CfigaS^BltBi^S. L^oTdCD^TtS I TO*^ 

5*«^<, Partridge ©SilSfflLT^l 
[0 0 0 4] 

fcCDTSO, IE?L^iltt^SfC I TOSSffi*c,iE 

JLSSA-T-si&ox*;^— »a&<6T;*-e\ ^S^^f 

[0 0 0 5] 



( 3 ) 

3 

/1>b£LTS£*T'#s£3t©¥-&(::ck9 K-k">^L 

^<DJ^fi£-Cfe-5 (Phys. Rev. Lett., 14, 229 (1965)). 10 
OiiWS^tt h ^«T-<& -5 Bill IC 

■=> ©ietis a c fis-r -s x * ^ - mm z i£T * -a- & c 

F-f >?*LfcW$£J14 I lcf;i, Ttt F— 

0»f*5Mt5fflT, IE?LaAX^;i/^-»S 
d</jN^<. ft*©#«EL3iS^<tlt^Tigi&mjBE£{£T 

[0 0 0 6] t^ttK-ZOHi. «?g*ttT* 20 

(£, x— FJUAJl^-^X^a — 3>Fu — -7— ©£5 
tc^U X( MPS) *3>hn-;HyT3Raffi*IW 

T^t«toT^JES:n>hD— jUTfci^. d© 
<fc?tcLTj£M£nfcW8gB©/P£«:, BKIWHttfrU 

J¥&t::LTfc^©mi£±#£fcfc6T££75<*&^©T 40 

tano»^i«©ti e l o =bs < s 

KJ5^2000Aiy.±('-r-5^i:t>nItiT-*-2>„ F-f>^ 

t H-ZO h»fOt*tt»iH, mmtt?: F 
-/1>F5H=-=1 : 0. 1-1 : 1 0«®HT-ab-5Ci 
AWiLH. F-/t>h# : 3P0>Jfc*a«O. 1*«ST«H 

-^>Mc«to^{b^nfc^ (kt, mtft?) cos 
«*«fir#K-h:>^o3a***/h*<, ioi$e^ so 



4#Bfl¥ 11-251067 
4 

[0 0 0 7] 

o i±k«, nstc> B®*B£#fi£-f ss^*^ . 

B^SSttfl^lfe-CK-e >^£*X7cIE?iaAB <*« 
B) 3. IE7L(*3Ht*«-r*jE7LII36Jl4. 583tJI 5 . 
Mt;iSIi:&5OTtI6^8iIlTaoTli5. C 
n<b<DWm (B) ©55. GIBS*®) 1. 

£9i«&2. ietlimMb 4 , *5«t^sms 

6tt«»lOB*T*0. IE?L&AB3 ****Wca*U 
EtfiSctLTtt, c©*6. R&ffi/jE7LaAB/IEjl*&i£B 
I/l^SAI/ii, ^S/IE?LaABXIE?L^MB 

/fsftB/m^fiftstJi/m^&AB/iss, uE&mf 
&%TH-tr>^$nfcE?LaAB3 s^@mii2 £© 

[0 0 0 8] 3£ftB,. It^fSiMBtLT&fflT-^SWSSI 

{k^tLTtt, tffcpg^te&t,^*. p-T;i'7ir;K» 
^ 7 7 x x;u& E<D&mt&y>%> <t tf-?- ti <=> 

u^nz><Dmmw. 7it>hnu>, /W7zt>f 
n u >, 7it>h'j-/>. 7i7 | jv r >. *;u>, * 

>, t7^D^U/>, y7xr;i/7*^->*X>, 5^F^ 

7i-;i/7*^yx>, ^-tJ-v^V-Jk 7;p^> 7 >, 

[0 0 0 9] Sfe. !{#Rlflg63-295695 #58^8- 
22557 #W¥8-81472 ^4i«, 4fBB¥5-9470^ 

»H s F5-i7764 mkm\zmm2tiT^z&m*u 

ftTtt, mjx (8-^yjy^h) 7^sxr>A, b'x 
(8-^yj/7h) -7^^->C7A. fx (f) - 

8-+/'j/5M fx (2-y?;u-8- +y u / 
7h) TJP5Xr7A. hU7v (8-^y>jy^h) -r >^ 



( 4 ) 

5 

yu/7h) #u^a, ex (5-i7na-8- +yu/7 

[0 0 10] WWT5-2020lHt4i*, 1#H ¥7- 179394-^ 
WH¥7-278124*&«, «fB8 5 F7-228579#&*K1 
B«*nT^S*+U-y7\/— ¥7-1 57473*1 
4i«^BB^StlTl^ h U7v>S, 1*88^6-203963^ 

;U7 U - V >mm&* 4*B¥6-1 32080^*8-^4*11^6- 

88072 ^'AmizMTikznT^zx^v )imm&, wmw* 

6-100857^« J ?>«FBB¥6-207170-^^«{zBB**nTli 
[0 0 11] ~£t>\z. ^>7*tit7-M, ^>V^ 
T^*fc<0*i#*f 6*1*. ^O^W^LTH 2,5-tf 

x (5,7-v-t- ^>^;p-2-^>vf**i*\/y;M -1,3, 20 

4- f7 x /-Jk 4,4'- t:X (5,7-t-^>^;i/-2- ^> 

»y**-tJ- % yujw x^;w^>, 4,4'- t*x [5,7-y- 

(2-^^;i/-2- Zf^M -2- ^>7tW7'JJH X? 1 

;i^>, 2,5-bx (5.7-^-t- ^>^;u-2- ^>y^ 

•tJ-yj^) ^*7x->. 2,5-fcfX [5- (a, a- i?*?- 

)V^>i/)i) -2-s<>*/**WVM tty^y. 2,5 
-tx [5,7-^- (2-^^;i/-2- -2- ^>y^- 

-3,4- y7x-;i/?t7x>, 2, 5-h*X 

(5-^^;p-2- ^>*y**u-\/u;w tty*.>* 4,4' 
- tfx (2-^:>y^^itv r u^) hf7ai-;k 5-*^ 30 
-2- {2- [4- (5-^^;i/-2- ^ov^-t^yy M yjL 
-M k*-;u} ^>*/***\/-;k 2- [2- (hdd 
7xz;w tf— ;p] t7h o f 2-d)**if\/— 

^>l/****/--;i'** 2, 2*-(p-7x-l/>yezl/ 
» - tfx^ > v^7 V-Jlfc «!:©^>yf77-M, 
2- <2- [4- (2-^>^5^/UJW 7xZJH h- 
;H ^>7<^y7-;k 2- [2- (f*J^'>7iZ 
;M ^>7< ^trv—JVtLEwoV^^M 

[0012] ^x^u;i^>if>^t£^£LTte, #J 40 

x.«W'N#tt : ^0373582 ^58tt»^H**tlT^S t>0 
*©ft$MtLTH 1,4-tiX 

(2- *y*xyy;M ^>-t?>, 1,4-tfx (3-^^;i/ 
x^u;u) ^>-tf>> 1,4-tfx (4-^^;px^u;i/) ^ 
>if>, s^x^u;^>i?>, 1,4-tfx (2-x^;ux^ 
u;W ^>if>, 1,4-tfx a-xf;wfu;w ^>-fef 
>, 1,4-tfx (2-^^;i/X^u;w -2- *^;i^>-tr 
>, 1,4-tfx (2-/^xf u;i/) -2- x^;i^>-tf> 

[0 0 13] «fBB 5 F2-252793#^«^BISStlT 50 



1 - 2 5 1 0 6 7 

6 

ITffl^Sut^Tt-S. *Ott*fli:LTtt, 2,5-t: 

x (4-^^;ux^u;u) e^y>, 2,5-tfx (4-x^;u 
x^u;u) tr^^>, 2,5-ex [2- (i-^^^;i/) tf- 
;H tf^>>>, 2,5-tfx (4-* h^v-x^UJU) tf^v* 

>, 2, 5-b*X [2- (4-t7iz;W h-JH t°^^>, 

2,5-tfx [2- (i-tfu-;u) t-;n e7v>^^i 

[0 0 14] -tote, ft«4*Wm388768#93«B»*»BI 
¥3-231970^a^BB^*nx^S^^5 1 U-7 f w >BI* 

£0 -t<Dft*«tLTtt, l,4-7xzl/>y^f U'f^ 
>, 4,4'- 7x-l/>y/fUT^f >, U-+y'Jl/> 
> ? ^^ , J^^>, 2,6-^-^^U>^^^U-^^ >, 1,4- 
t^i-l/yy^^'Jr^ >> l,H-Tl/7xil/>y 
*^Ut^>, 9, 10-7 > h ^-t>^-f 
>, 4,4'- (2,2- s*-t- ;uifx;u) t*7i 

x;k 4,4 , -(2,2-^^a:x;i/t:x;p) k'71-Jk & 

<h\ Rtfcn^ii^, #ffl¥6-49079 & 
M 5 F6-293778^fflfCBB*StlTl/^^9^-5 

4*H¥6-279322-S*4i«, «r»¥6-279323*4i*^W 
iSnT^S^flXfUMb^ft, #I8¥6-I07648^f 
^^#^¥6-92947 ^ftWfcllSSnTl^***^ 
7l/—;MB3H*, #M¥6-206865-^^J;:|li^2ttT^ 
S7>h5t>ft^«l, WM¥6-145146#4i*^M*$ 
mu§t+yW #Bfl¥4-96990 
PSiSnt^§rh77x-^yX>ft^ #^ 

¥3-296595#^«^BSSnTVi*W« = e«<b**, 
£ btcte, 4#B8 5 F2-191694#4i*^BB^*nT0i€>i7^ 
U »Bsp2-196885#4>«fcBISS*lT^*^ 
U U>^^#:, 4#H¥2-255789^^M^*nTli^^7 
?U>mm&. #58¥2-289676-^&tf4#lii¥2-88689 # 

250292#^«^BB**nT^s x^ u ;^7 ^ >mmfcu 

[0 0 15] IEdFLaA^( H-bf>^g) , IE?L^lM 
g> jE7L«*3ltt5B3tStUT«ffl$n$7U-;i/75> 
ft&ftSilTH #»CBjeJ4tt^^ 3#ffl¥6-25659 
»4i*. 1#MT6-203963^4ifR, <9 H^6-215874^» 
*L #^¥7-145116-^^^, «rHT7-224012^«. W 
S¥7-157473^^#, 4$|H¥8-48656 ^^«, ^M¥7- 
126226^4i«, #I8¥7-188130^«, #HH¥8-40995 
#58^8-40996 ^4i«, #58¥8-40997 ^ 
ffi, #r?8¥7-126225^^^, *H^P7-10191 1^4i«, 4* 
58¥7-97355 §^Cig$ntl^ 7 U -;i/7 5 >it 

<£mmtm^<, n, Nj , ,N , -fh7 7xr;i/ 

-4,4'-y7^7 7x-;k N, N' - y7iXJKN'-y 
(3-^W7xx;» -4,4'-y7>yb'7xrjk 2,2- 
t # X (4-v-p- hUiP75/7x-;i/) yo/O, N, N, 



( 5 ) 



&mW- 1 1 - 2 5 1 0 6 7 



8 



X (4-v-p- h U^7^/7x-^) 7 x ~;by 
N, N' - i?7 jc— JU-N.N'-S* (4-^h*y7x-^) -4, 
4' -:/7 5 7 t'7ilJk N, N, N\N'-^h^ 7xZJH ( 
4' ->*7 5 y y7x-^X-fik 4,4'- f X (y7x 
-Jl/J^y) i7^"— KU7x-Jk 4-N,N-y7x^JI/7 
5 y- (2-y7x-;H:ZjH ^>if>> 3-^h^y- 
4* -N, N-y7xZJl/7 5 7 X^;l^>if>, N-7xZ^ 
tDV/Vj— )V. 1,1-fX (4- zS-v- h'J7 = 77x- 
;U) - n^-y-X l,I-t*X (4-fy-p- hU7$/ 10 
7xZJH -4- 7x-;U>-^ D^l^ fX (4-^^ 

^ji/7 5 y-2- y^-;k7x - 7x-;ky^>, n, 

N,N-hU (p- h U Jl) 7 5 >, 4- (>H>- hU^7$ 

y) -4'- [4 (>?-p- MJ;u75y) x5PU;u] x^r;u 

N,N,N\N'-^ h^-p- hUJM,4'-y7$y- If 
7i-Jk N,N,N\N' -7" b ^7x~;U-4, 4'-:>'7 5 y- 
f 7x~;l/N-7x~;i/#;UA\/--- Jk 4,4'- fX [N- 
(l-v^^;!/) -N- 7x~;U- 7$/] f 7x~;k 4, 

4' '-ex [n- u-^:75P;i/) -n- 7x-;k- 75 y] P - 

?-7i-ik 4,4'- fX [N- {2-i-y^)V) -N- 7 x 20 

75 7] h'7x-Jk 4,4'- fx [N- 

-N- 7x"Jk 75 y] k'7x-Jk 1,5-fcT 
X [N- -N- 7xzjk 75 y] T^^^U 

>, 4,4'- [N- (9-7 > h VM -N- 7x'ik7 

5 y ] k'7x-ik 4,4' '-fX [N- 0-7>hU;W -N 
- 7i-Jk 75 y] p - ^-7i-Jk 4,4'- f X 
[N- (2-7xt>hUJH -N- 7x~;l,- 75 y] £7 

x-;k 4,4'- fx [n- (8-7;M-^>^n^) -n- 7 

i-jk 75 y]* tf7i^Jk 4,4'- fx [N- (2-tTU 

-N- 7xZik 75 y] t:7x-Jk 4,4'- b*X 30 
[N- -N- 7x-ik 75 y] t'7x- 

;k 4, 4' -fx [N - (lOD^rjH -N- 7x-ik 

75 y] k*7x-;k 2,6-f x (v-p- h u;i^75 y ) 

^-7^l/>, 2,6-fX {i-j-y^M 75 y] :h 




737 U>, 2,6 - fX [N- (l-j-y^M -N- (2-^7 

75y] i-y^u>. 4.4"-fx [n,n-^ 

y^)V) 75 y] ^-7xZJk 4.4'- fX {N-7x - 
;k-N- [4- (1-^7^;U) 7x'M 75 y} t'7x- 
Jk 4,4'- fX [N-7x-JH L (2-f - 75 

y] t'7xZJk 2,6-fX [N.N-S? (2-^73^) 7 5 
y] y)U*U>s 4,4"- fX (N,N-f/-p- hU;U7 5 
y) ^-7x-Jk fX (N-1-^~7^;U) (N-2-^7^ 
)V) 7 5 Z*>\Z. maEL^Off 

t— «^<ttffl$nTv^7;u5-^A^$L^o 

[0 0 17] KTl:**«lt»tfT*J!Bt 
RET***, **WttCinK:J:0Bftati*t)O"Ctt35i: 

&KVPC-400 *ffi«*«£«JHLfc. BtffOWSttXo 
->*t8SDekTak3ST *#SCSlSffl-*ffl^fc. 

Wflfit^tt, xi'— *tv— x*— ^2400, hy=i>BM 

-8»«ffl-*fltfflbfc. ^©ITO £&§®, Al^ttSt 
LTttStSJBE^ IV /2S>C0#J^T'X^^ytt^3JiD 

tc, ELX^ h^^^^hn^XPMA-lO^-y^^^V 

[0018] mmm 1 

g5i25Q/DOITO ( -f >Wh>- X7lft«lZ§S5 
[{bl] 




-r^^n-saNPD hmtm-m Feci, ) **jnk 

: 2©fiJ£Tl O 'torrT, #*&»»;: «fc 0 3 A/S> 
©sl3fj£g£-ei 0 0A©J»SC»«gtU IE?L3E AM 3 Sr 

[0 0 19] S8IBIE7LaA^3©±(-. 
§4t LT aNPD $^^fi=T5 0 0 A<Dm2\zM£m 



50 



( 6 ) 




T^£tt£HJ7. (8-*/U/5M TJUS-^Algte 
(£TF. Alq tBSIS-r-5) 5BCMT7 0 0A©fS 

gfg6 iLTAl£^«jiSl5A/S>T1000A«3f L 
fc. fSKmmzmo. 5cm , 810.5cm ©IE3Er»#£Ufc. 

EA 1 Q4A»6©»e3Wfc©*EE-J*ft, «EE-mffi^ 

-Tfe^T*, 7 0 Ocd/m' ©JtfS£l2V (rcfe^TS 

[0 0 2 0] itfe^J 1 

^««itBii;*frT. h*-tr>^jf ^tstf-f. no ± 

{C*-riE?L^Mgi:LTaNPD « 5 0 0 A©JP£ C:j£N 
U *©±fc, ?gft(f .fcLTAlq €jE?Ltt2IJI£ni;ft 
frT7 0 0 A©»Sfc*ffiJ(»LT»ja6Lfc. fit, 
Alq ©±^6[^atLTAl*1000A3SI*Lfe. 0 2.0 

14, sjE-msfiss^tt^-rfc©-^?), i 6v tg 

iS2 4 0 0cd/m' £©£ ^©mzfitSg 

ttl 1 OmA/cm'T&ofc. fg3tHa#5SEEte7 VT 

3 #S»r»iit««»*>4. 



10 



20 



30 



4#IS¥ 11-251067 
10 

[0021] mmm 2 

USStfiJ 1 tmtSiftT- I7LaAI&4 0 0 0A(D)PI 
KLT*? *ffr*Lfc. 04. 05©3q.7 B D-> Htttl 

StfcOT. *J6fiaj 1 t^Ul2VTSii5 4 5 0 Ocd/m' 
©Wg^SLfc. C©<i:£©«tiftSSftte6 1 0mA/cm ! T* 
afeofc. £fc. fgft&B£i«EE«:3 VT'&itz* £©Jli£ 
F-K>ysnfcJEJLttAJittilJPfcJP< Lit), 

[0 0 2 2] 

[*9i©«!i*] ^±©$d<. *^sj©*mm^««^ 

[HBBOfBUJUScIMn 

[01] tt&viimLttvmmmmmtt-rm&vi 

S0T-S-5. 

[0 2] ***©#ttEL*^itt*SEfi(d©«BE-**»tt 
5r^-r^^70tra&-&„ 

[03] *&we>mmim : ?£itmm<Dn&-nm®m 

# tt & m T ^ 7 7 0 T & 5 „ 
[04] **^0#«EL*^tlt«S^JO*EE-»«»tt 

[0 5] *»WO#WL*-?ilttt«0«£E-1 



1 

2 
3 
4 
5 
6 



f&mmm 



[0i] 





















M&m* (I TO) 









( 7 ) 



*#M¥ 1 1 - 2 5 1 0 6 7 



[0 2] 



[B3] 



f 

& 




rsi i 

E 

u 

E o.i 

fi 
& 

S 0.01 - 



o° a 

° A 

o 

o ^ 
o a 



O A 
A 



A 



5 10 1S 



[H4] 



[B5] 



tM 

! 
I 



o * 
O A 
O A 
O A 
O A 
A 



— I~ 
10 



1S 20 



100 



CM 1 - 

E 

| 

E 0.1 H 



M o 01 



A 



O A 
A 

A 



5 10 15 



